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BCG

• Transurethral resection of the bladder (TURBT) 

• Non muscle invasive bladder cancer (NMIBC)

• Intermediate and High risk NMIBC (T1, high grade or 
carcinoma in situ) reduce recurrence / progression

• Challenging disease

• 80% recur / 45% progress – 5 years 1

• EAU guidelines – BCG recommended in above pts and 
maintenance schedule 3 yrs HR, 1 yr intermediate risk 2

1 EAU Guidelines Eur Urol 2017;71: 447–61 ; 2 Babjuk M et al. Eur Urol. 2019; 76(5): 639-57 



Risk stratification



BCG shortage

• 2011 Sanofi Pasteur’s in Toronto 
• Connaught sub-strain live attenuated vaccine
• TheraCyst and Immucyst
• fungal colonisation – sterility issues
• FDA shut down

• MERCK & Co. – TICE sub strain
• Increase demand couldn’t meet (estimated 2 million)

• 2012 Shortages started 

• 2016 Sanofi Pasteur – to discontinue production

• Sustained worldwide shortage 



Various Implications … 

•Use lower dose

• Less effective treatments

•Reducing maintenance courses / suboptimal 
treatment

•Newly diagnosed – Radical cystectomy

• Increase cost using other therapeutic options



What does the literature say?

•Change of BCG schedule
• Change of BCG strain

• Intravesical chemotherapy

• Cystectomy

• Reducing dose
• Reducing BCG course
• Reducing number of instillations per 

maintenance cycle



What is the optimal BCG schedule

Lamm DL et al. J Urol 2000; 163: 1124-9



BCG schedule alternatives

• 6 week induction

• 3 weekly maintenance
• Reduce number

• EORTC-GU 3yrs full dose maintenance was not more efficient than 1yr 
full dose for intermediate risk 1

• 1/3 full dose did not reduce recurrence (EAU do not recommend)

• Difficult reconstitution – closed system

• NIMBUS trial (NTR4011) – ongoing no. of maintenance

1 Oddens et al. Eur Urol 2013; 63: 462–72



What does the literature say?

• Change of BCG schedule

•Change of BCG strain
• Intravesical chemotherapy

• Cystectomy



Availability of sub strains 

Boehm BE et al. J Urol 2017; 198: 503–10. 



BCG immunotherapy for bladder cancer- the effects of sub-strain differences

Gan et al. Nat Rev Urol (2013) 

No meaningful correlations between BCG strain and survival outcomes 
(RFS, CSS, and OS)



Boehm et al. J Urol 2017; 198: 503-10.



What does the literature say?

• Change of BCG schedule

• Change of BCG strain

• Intravesical chemotherapy
• Cystectomy



Malmstrom et al. Eur Urol 2009;56: 247-56



Alternative adjuvant intravesical therapies

• Mitomycin C (MMC) with 1 year maintenance 
(optimal not clear)

• Higher risk of recurrence

• Lower HR patients – G3pTa no CIS (pT1 or CIS –
alternative)

• Malstrom 1 – did not find a statistically
significant difference between BCG or MMC in 
terms of progression, cancer specific or overall 
survival

• Fewer side effects than BCG

1 Malmstrom et al. Eur Urol 2009;56: 247-56



Malmstrom et al. Eur Urol 2009;56: 247-56



Devices to enhance intravesical chemotherapy

Radiofrequency-induced 
thermochemotherapeutic

effect (RITE), 
hyperthermic

conductive chemotherapy
electromotive drug 

administration (EMDA)

Tan WS, Kelly JD Nature Rev Urol. 2018: 15(11): 667-85



Device-assisted intravesical chemotherapy

• Thermochemotherapy (TC) – Hyperthermia and MMC 
(Synergo) 

• Long term data on patients with intermediate and HR 
NMIBC – low rates of recurrence in comparison MMC 
alone 1

• Arends et al – RCT showed TC reliable alternative 2

• No data on effect of treatment modality on disease 
progression

• Attractive option though for HG disease when no BCG 
and no RC

1 Arends TJH et al. Eur Urol 2016; 69: 1046–52 ; 2 Colombo R et al. BJU Int 2011; 107: 912- 8.



Chemohyperthermia - Combat

• Patients with CIS had a lower disease-free survival with 
chemohyperthermia. 

• The HIVEC 1&2 trials investigating the use of conductive 
chemohyperthermia are currently under way 1

1 Dan et al. Eur Urol Supps 2017; 16(3): 1150 



1 Arends TJH et al. Eur Urol 2016; 69: 1046–52 



1 Arends TJH et al. Eur Urol 2016; 69: 1046–52 



EMDA intravesical chemotherapy

• Electromotive device assisted (EMDA)

• Di Stasi – RCT lower rec and progression 1

• Cochrane database systemic review assessed effect of EMDA MMC –
concluding maybe delay in rec. and potential role when other agents 
not available 2

lower recurrence (42% vs 58%), 

progression (9% vs 22%, 

disease-specific  (6% vs 16%) 

overall mortality (22% vs 32%)

1 Di Stasi SM et al. Lancet Oncol 2006; 7: 43–51 ; 
2 Jung JH et al. Cochrane Database Syst Rev 2017; 9: CD011864



Gan et al. J Urol 2016; 195(6): 1697- 1703



Intravesical gemcitabine

Similar efficacy to BCG 
in intermediate risk 

NMIBC1

Higher efficacy in BCG-
refractory patients with 
lower toxicity profile2

No phase III trials 
gemcitabine vs BCG

1 Shelley MD et al. BJU Int 2012; 109: 496- 505; 2Addeo R et al. J Clin Oncol 2010; 28: 543– 8.



2 randomised trials comparing between gemcitabine 
and BCG in BCG-niave NMIBC

Primary Ta / T1 disease without CIS 
were randomised to receive 6/52 
intravesical instillations of either 
gemcitabine or BCG. There were 
no significant differences in the 

recurrence and progression rates 
between the two groups. 1

Patients with HR NMIBC were 
randomised to receive three years of 
either gemcitabine or BCG. Patients 

in the gemcitabine group had a 
higher recurrence rate than the BCG 

group (53% vs 28%). 2

1 Bendary L et al. J Urol. 2011; 185(4S): e664-e5 ; 2 Porena M et al. Urol Int. 2010; 84(1): 23-7.

None of the patients developed disease progression



• Two randomised trials compared epirubicin with BCG showing inferior 
oncological outcomes with epirubicin

• Intermediate- and HR NMIBC patients up to 3yrs BCG had lower risks 
of recurrence, distant metastasis, bladder cancer-specific mortality 
and overall mortality than those who received up to three years of 
intravesical epirubicin 1

• In a second trial comparing BCG with the combination of epirubicin 
and interferon-α2b, a better disease-free survival was observed in the 
BCG group 2 

1 Sylvester RJ et al. Eur Urol. 2010; 57(5): 766-3 2 Duchek M et al. Eur Urol. 2010; 57(1): 25-31.

Epirubicin

• Lack of evidence

• Need RTs

• With progression as primary endpoint



What does the literature say?

• Change of BCG schedule

• Change of BCG strain

• Intravesical chemotherapy

•Cystectomy



Radical cystectomy

• Despite treatment (TUR and BCG) 20% will progress to MIBC
• the progression rate can be up to 17% at one-year and 45% at 5 years 1

• WE don’t want to over treat patients i.e. if respond to BCG

• BUT HR disease progression i.e. LVI and variant histology consider RC 
even if BCG present2

• 50% will be over treated with primary cystectomy 3

• Careful selection, benefits and risks / excellent oncological outcome

1 Sylvester RJ et al. Eur Orol. 2006; 49(3(: 46-5. discussion 75-7. 2 D’Andrea D et al. Urol Oncol Semin Orig Investig 2018; 36: 239. 3 EAU Guidelines Eur Urol 2017;71: 
447–61 



Is BCG as good as immunotherapy??!





Conclusions
• BCG shortage is a health-threatening problem 

• Initial TURBT paramount

• No superiority of one BCG sub-strain over the other

• One-year intravesical mitomycin C is an alternative 
treatment option in intermediate risk

• BCG Maintenance therapy can be stopped after 1 year in HR 
patients 



Conclusions
• Chemohyperthermia and electromotive usage of MMC may 

represent an alternative to BCG

• Intravesical thermochemotherapy with MMC can be offered 
with CIS / pT1 when BCG not available and radical 
cystectomy is not feasible

• Intravesical chemotherapies such as Gemcitabine and 
Epirubicin should be used when  both BCG and MMC are in 
short supply

• Upfront cystectomy should be discussed with high-risk 
NMIBC patients in severe BCG shortage





Mitomycin

Intravesical administration of mitomycin is recommended by NICE in 
the following patient groups 1

1 Bladder cancer: diagnosis and management. NICE guideline [NG2] Published date: February 2015. 



• Kyowa Kirin 80% of market for bladder

• October 2019 – sterility issues

• MEDAC – current customers

• Accord – not actively held in this country

• Intravesical chemotherapies such as Gemcitabine and Epirubicin 
should be used when  both BCG and MMC are in short supply.



Local management options

• Intravesical gemcitabine (2g in 100ml) or Epirubicin (50mg in 50-
100ml) Post TURBT

• Treatment courses of gemcitabine (2g in 100ml) or Epirubicin

• Must be available in ready-to-administer urotainers – chemo 
pharmacy

• Ensure all high-risk patients receive treatment courses with BCG 
rather than mitomycin-C as per NICE Guidance.

• Non-mitomycin-C containing cytotoxic chemo-radiotherapy regimens 
are used to treat locally advanced or muscle invasive bladder cancer 
in line with NICE Guidance.

NICE guideline [NG2] Published date: February 2015. 



Be in control! ☺

• Work closely with pharmacy / Control of stock levels

• Weekly meetings

• Weekly clinic discussions – additions

• Prioritise patients on a case by case basis

• Individualised care

• Attempt completion of courses

• Face to face explanations
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